TPRA40/GPR175 regulates early mouse embryogenesis through functional membrane transport by Sjögren's syndrome-associated protein NA14.
TPRA40/GPR175 is an orphan receptor whose physiological functions have not been found to date. In an attempt to generate transgenic mice that express an shRNA of TPRA40, we observed that the cell division of early mouse embryos that injected the short hairpin RNA expression vector was significantly accelerated compared with the control vector. The regulation of cell division by TPRA40 was also observed in HeLa cells. Since the C-terminal region of TPRA40 has been shown to be essential for the regulation of cell division, we performed yeast two-hybrid screening using the C-terminal region as bait. Nuclear antigen of 14 kDa (NA14), an autoantigen of Sjögren's syndrome, was identified as a binding protein to the C-terminal region of TPRA40. The binding of TPRA40 and NA14 was confirmed by GST pull-down assay and co-immunoprecipitation assay. FLAG-TPRA40 is transported from the cytosol to the plasma membrane in time-dependent manner and the translocation was inhibited by GFP-NA14DeltaN, an N-terminal deletion mutant that cannot bind to microtubules but binds to TPRA40. TPRA40DeltaC, which cannot bind to NA 14, shows impaired transport to the plasma membrane. Finally, we found that the effect of TPRA40 on mouse embryogenesis is strengthened by GFP-NA14, but not by GFP or GFP-NA14DeltaN. These observations indicate that the functional plasma membrane transport of TPRA40 that regulates cell division of mouse embryos is mediated by NA14.